Rationale: Cervical ligamentum flavum gout (CLFG) is relatively rare, and its clinical manifestations are complicated; hence, it is often confused with ligamentum flavum ossification. Gout tophi may relate to certain risk factors, such as renal insufficiency and lack of long-term effective uric acid treatment.
Introduction
Gout is monosodium urate, crystal-induced inflammatory arthritis associated with hyperuricemia. Renal insufficiency can develop in chronic hyperuricemia, and gouty tophus occurs commonly in locations where the blood circulation and temperature are quite low. [1, 2] Gout most commonly affects the peripheral joints in the upper and lower extremities. Less frequently, the condition could also involve the spine, with the possible incidence of 14% to 22%. [3, 4] Open surgery, usually in the form of laminectomy, seems to be the main course of treatment, particularly in patients with neurological deficits. Percutaneous endoscopic technique is routinely performed for disc herniation and spinal canal stenosis at our department.
We have presented here the case of a patient with cervical tophaceous gout involving the ligamentum flavum, who was treated with percutaneous endoscopy. To the best of our knowledge, this is the first case report of its kind.
Case report
A 73-year-old man had a half-year history of left upper extremity pain and numbness, which was aggravated 6 months ago. In a local hospital, magnetic resonance imaging (MRI) was performed to reveal cervical degeneration and hypertrophic ligamentum flavum at the level of C5/6. The discs of C3/4, C4/5, C5/6, and C6/7 exhibited posterior bulge. He had received conservative treatments, including physical therapy, oral nonsteroidal antiinflammatory drugs, and steroids; however, the pain and numbness were not alleviated. Subsequently, the patient visited our hospital for further treatment. He denied any history of trauma, fall, fever, chills, night sweats, or gout. However, he had a 5-year history of hypertension and a 2-year history of type 2 diabetes mellitus.
On physical examination, the left spurling test was positive. In addition, the patient had decreased sensation in the left upper extremity. His Japanese Orthopedic Association (JOA) score was 13, and the visual analog score (VAS) of the neck and limb pain was 8.
Laboratory examination revealed leukocytosis of 9.33 Â 10 9 /L (reference range 3.5 À 9.5 Â Computed tomography (CT) of the cervical spine indicated spinal stenosis at the level of C5/6, mostly on the left (Fig. 1) . Owing to poor image quality, cervical stenosis was believed to be mostly related to the ossification of ligamentum flavum, with no suspicion of intraspinal gout.
Posterior percutaneous endoscopic surgery was performed in the prone position under general anesthesia with padding of all pressure points. Using fluoroscopic guidance, a left-sided longitudinal 7-mm skin incision was created above the facet joint at the level of C5/6. A dilator was bluntly inserted toward the lateral edge of the left C5/6 interlaminar space. After confirming the correct placement of the dilator by fluoroscopy, an operating sheath with a beveled opening was inserted through the dilator. Later, the dilator was removed, and the operating sleeve was inserted using the endoscope. The entire procedure was performed under direct visual control with neuromonitoring. The medial margin of the facet joint was removed by an endoscopic drill, and the ligamentum flavum was exposed. An abnormal mass with a white, chalky, cheese-like, and granular appearance was observed ( Fig. 2A) . The mass was removed with the aid of a grasper and bipolar radiofrequency. Then, the ligamentum flavum was resected with an endo-punch (Fig. 2B) . Finally, the dural sac was exposed, and its pulsation was found to be good (Fig. 2C) . The exiting nerve root felt free when palpated with a nerve hook. After removing all the instruments, the incised wound was sutured. The patient was advised to wear a neck collar for ≥weeks.
The patient experienced a progressive improvement in the left upper extremity pain after the surgery, and no signs of cerebrospinal fluid leakage, infection, or other complications were experienced. Postoperative images confirmed the removal of the abnormal ligamentum flavum, which resulted in a significant decompression (Fig. 3) . A histological examination of the material removed during the laminectomy revealed fibrous tissues with pools of amorphous debris having a foreign body giant cell reaction, which is typical of urate gout (Fig. 4) . The JOA score increased to 16, and the VAS decreased to 2 when the patient was discharged 3 days after the surgery. Clinical followups after 3 and 6 months exposed no relapse of the symptoms.
This study was reviewed and approved by the Medical Ethics Committee of medical ethics committee of the Third Clinical Medical College of Nanjing University of Chinese Medicine. Written informed consent was obtained from the guardian of the patient for publication of the case report and any accompanying images.
Discussion
This report describes a relatively rare case of tophaceous gout that was deposited in the cervical ligamentum flavum. Initially, the patient was believed to probably have an ossification of ligamentum flavum or spinal stenosis, as inferred from the CT scan, and no peripheral tophi. Nevertheless, we eventually reached an appropriate diagnosis on the basis of pathological examination. Being familiar with the risk factors and radiological features are useful in making the correct diagnosis. Tophaceous gout is often associated with heredity, environment, individual constitution, and metabolic disorders. The main risk factors include renal insufficiency, hypertension, chronic diuretic therapy, and the lack of long-term effective uric acid treatment. [5] Renal insufficiency is commonly found among patients with gout. [6] In our specific case too, the patient had a history of this condition. Laboratory test yielded BUN of 14.53 mmol/L (reference range 2.86-8.21) and creatinine of 176 umol/L (reference range 59-104), which indicated moderate renal insufficiency.
Inadequate kidney functioning may lead to an increase in the blood uric acid and creatinine level. Similarly, increased blood uric acid and creatinine may induce deterioration of renal functioning. [6] Thus, lowering uric acid can result in a prompt and complete recovery of renal activity. [7] The noninvasive diagnosis of spinal gout is mainly based on imaging techniques, including MRI, CT scan, and dual-energy computed tomography (DECT). The key imaging manifestations of spinal gout are erosions (41.5%), occupying lesions (23.9%), and degenerations (14.1%), which lack specificity, as demonstrated by a recent review. [8] Another review compared these imaging tests. [9] MRI findings are often nonspecific, with only 21% of the cases unequivocally interpreted as spinal gout. Calcifications within the bony erosions are more prominently visible on CT scan. Among the scans performed on patients with spinal gout, 96.6% were read as abnormal, with 18.6% of the scans reported as being highly suspicious for tophaceous gout. DECT scans could help with the diagnosis as they more effectively differentiate tophi from other types of masses. However, these scans may be less sensitive in identifying diffuse as opposed to dense lesions.
Ligamentum flavum gout could easily result in neurological deficits as it is located adjacent to the spinal cord and nerve root. [10] Clinically, ligamentum flavum is often confused with ossification of ligamentum flavum. In this case, the results of the CT scan suggested ossification of ligamentum flavum at the level of C5/6. Hence, it is difficult to differentiate between these 2 diseases. DECT may be an optional method to discern the differences as it distinguishes urate from calcification.
The gold standard of the diagnosis is pathological examination. A definitive diagnosis is usually made during surgery, which typically shows chalky white nodules or masses visualized macroscopically and negatively birefringent urate crystals observed microscopically under polarizing conditions. [9] Although a recent study implied that medication can be as effective as surgical treatment, [9] the first-line therapy is surgery in 61% to 77% [9, 11] of the spinal gout cases reviewed in the literature. Surgery is most common in cases with pressing neurological symptoms, especially when there is an evidence of spinal compression or when the differential diagnosis is suspicious of occupying lesions or erosions, such as infections or tumors. Surgery routinely involves a laminectomy or decompression, which is sometimes associated with fusion. In our case, we adopted the posterior percutaneous endoscopic technique, and, to the best of our knowledge, our work is the first such report. For the first time, Ruetten [12] published a technique for cervical disc herniation using posterior percutaneous endoscopic cervical discectomy. As the method offers a clear visualization of normal and pathological tissues, it poses less trauma to the paraspinal muscle, has lower complication rates, ensures faster return to day-to-day activities, and has attracted public attention. [13, 14] With the advancements in technology and the accumulation of experience, this technique can be applied for the treatment of osseous foraminal stenosis [15] and shwannoma. [16] We employed the posterior percutaneous endoscopic technique to treat patients. Upon comparison with the traditional open surgery, this method greatly reduces the damage to posterior ligaments, muscles, and bones while retaining maximal biomechanical stability of the cervical vertebrae. In addition, the treatment has the advantages of lowered blood loss, minimal postoperative pain, shorter hospitalization, and reduced costs.
Some surgeons have treated spinal gout through a minimally invasive approach using tubular retractors. [17] The posterior percutaneous endoscopic technique provides better visualization by zooming in through the imaging system and effective hemostasis by employing the ligation system and bipolar radiofrequency.
Conclusions
The clinical manifestations of cervical ligamentum flavum gout are complicated and nonspecific; moreover, the spinal gout is relatively rare. When dealing with patients exhibiting hyperuricemia, renal insufficiency, and axial pain without or with neurological deficits, the clinician should include spinal gout in the differential diagnosis. We successfully applied the percutaneous endoscopic technique for the treatment of spinal gout. We performed direct decompression with minimal trauma and instability, which could be relied upon as an alternative choice. Nevertheless, the possibility of recurrence and the need for further observation remain unclear.
